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Abstract 

Background: An increasing number of dialysis patients have returned to dialysis after renal graft loss, and the 
transition in disease state could likely be associated with reduced health related quality of life (HRQOL). 
Furthermore, gender differences in HRQOL have been observed in dialysis and kidney transplanted patients, but 
whether transition in disease state affects HRQOL differently in respect to gender is not known. The aims of this 
study were to compare HRQOL in dialysis patients with graft loss to transplant naive dialysis patients, and to 
explore possible gender differences. 

Methods: In a cross-sectional study, HRQOL was measured in 301 prevalent dialysis patients using the Kidney 
Disease and Quality of Life Short Form version 1.3. Adjusted comparisons were made between dialysis patients 
with previous graft loss and the transplant naive patients. Multiple linear regression analyses were performed with 
HRQOL as outcome variables. Interaction analyses using product terms were performed between gender and graft 
loss. HRQOL was analysed separately in both genders. 

Results: Patients with renal graft loss (n = 50) did not experience lower HRQOL than transplant naive patients after 
multiple adjustments. Among patients with graft loss, women (n = 23) reported lower HRQOL than men (n = 27) in 
the items physical function (40 vs. 80, p = 0.006), and effect of kidney disease (49 vs. 67, p = 0.017). Women with 
graft loss reported impaired kidney-specific HRQOL compared to transplant na'ive women (n = 79) in the items 
effect of kidney disease (50 vs. 72, p = 0.002) and cognitive function (80 vs. 93, p = 0.006), and this observation 
persisted after multiple adjustments. Such differences were not apparent in the male counterparts. 

Conclusions: Patients who resumed dialysis after renal graft loss did not have lower HRQOL than dialysis patients 
not previously transplanted. However, losing graft function was associated with reduced HRQOL in females, and 
important interactions were identified between graft loss and gender. This needs to be further explored in 
prospective studies. 

Keywords: Dialysis, Kidney transplant failure, HRQOL, Gender 



Background 

It is imperative to improve health related quality of life 
(HRQOL) in dialysis patients, as this repeatedly has been 
shown to be low compared to the general population 
as well as to patients with other chronic diseases [1,2]. 
Renal transplantation is considered the optimal renal re- 
placement therapy, and convergent research has shown 
that transplantation improves HRQOL compared to 
dialysis [3,4]. Between 15-25% of kidney transplanted 
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patients experience graft loss during the first five years 
[5,6], and this may be perceived as a great health threat to 
the patients [7]. An increasing number of transplanted pa- 
tients with graft loss will recommence dialysis [8]. 

There is a scarcity of data on HRQOL in dialysis pa- 
tients with functional graft loss, and the few and small 
studies report divergent results [9-12]. Results from 
Dialysis Outcomes and Practice Pattern Study (DOPPS) 
were recently published, adding important knowledge 
about outcome in dialysis patients after transplant fail- 
ure [13]. Intuitively and based on clinical experience, we 
would expect patients with loss of renal graft function to 
perceive impaired HRQOL compared to other dialysis 
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patients. Renal transplantation has been claimed to provide 
the greatest benefit regarding HRQOL [10,14], and the 
transition in the disease state to dialysis, would likely be as- 
sociated with reduced HRQOL. Immunosuppressive ther- 
apy is usually maintained in lowered doses in Norway after 
graft loss, and this may affect the HRQOL [15]. 

Men are more likely to develop chronic renal disease 
[16], and they comprise a higher percentage of the incident 
and prevalent population of ESRD in most countries 
[17,18]. In the general population, HRQOL is perceived 
lower in women than in men [19], and this observation has 
been extended to renal transplant patients [10,14], while 
the results from dialysis patients are less consistent [20,21]. 
To our knowledge, studies have not previously addressed 
gender aspects of HRQOL in dialysis patients with previous 
graft loss. 

Thus, the aims of this study were twofold: first, to explore 
the hypothesis that patients resuming dialysis after func- 
tional graft loss have impaired HRQOL compared to dialy- 
sis patients not previously transplanted; second, to assess 
whether there are gender differences in the two groups. 

Methods 

Study patients and design 

Recruitment procedure and study design have been 
described previously [21]. All adult patients (>18 years) 



receiving hemodialysis (HD) or peritoneal dialysis (PD) 
were screened for study participation at 10 different dia- 
lysis units in Norway, and could be included if they had 
received dialysis for more than 2 months. Patients were 
recruited from August 2005 to February 2007. A total of 
301 prevalent dialysis patients participated in the cross- 
sectional study. Fifty dialysis patients had previously 
undergone renal transplantation (RG +), while 251 dialy- 
sis patients had not previously been transplanted (RG -) 
(Figure 1). If patients were hospitalized, they could not 
be included in the study, but could be enrolled 4 weeks 
or more after hospital discharge if they were in stable 
clinical condition. The study required adequate Norwegian 
language skills. Oral and written information were pro- 
vided to the patients, and signed informed consent was 
required for enrolment. Cognitive dysfunction, psych- 
osis or drug abuse were exclusion criteria. Enrolment 
rate was 72.4% [21]. Self- administered questionnaires 
were answered in a standardized fashion during treat- 
ment sessions for HD patients or during a scheduled 
visit for PD patients. Study nurses and physicians had 
been trained in applying the questionnaires which 
were distributed to the patients [21]. The Regional 
Committees for Medical and Health Research Ethics in 
Norway approved the protocol, and concession was 
obtained from the National Data Inspectorate. The 



n = 530 
Patients screened for 
study inclusion 




i 



n = 416 
Patients invited to 
participate 



n = 114 

Excluded because of 

•Inadequate language skills (n = 35) 

•Unstable medical condition (n = 36) 

•Impaired cognitive function (n = 16) 

•Chronic drug abuse/serious psychiatric disease (n = 1 1) 

•Age <1 8 years/dialysis vintage < 2 months (n = 6) 

•Unknown reason (n = 10) 




n = 326 
Patients with informed 
consent 



n = 301 
Patients enrolled in the 
study 




n = 25 

Not included because of: 
•Deterioration of clinical condition (n = 1) 
•Death (n = 3) 
•Transplantation (n = 3) 
•Administration failure (n = 18) 




n = 251 
Patients not previous 
kidney transplanted 



n = 50 
Patients resuming 
dialysis after graft loss 



Figure 1 Flowchart of recruitment process. 
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study was accomplished according to the Helsinki 
Declaration [22]. 

Demographic and clinical data 

Demographic and clinical data were collected from hos- 
pital charts and/or direct questioning of the patients. 
Causes of renal failure, dialysis modality, dialysis vintage, 
comorbidities, history of previous transplant failure, and 
laboratory values were ascertained from medical records. 
Records of renal transplantation were based on the 
Norwegian Renal Registry [23]. Comorbidity was mea- 
sured using the modified Charlson comorbidity index 
(CCI) [24]. CCI is validated for dialysis patients [24] and 
kidney transplanted patients [25], and has been shown 
to be a strong predictor of clinical outcomes [24,25]. 
CCI is a composite score of age and 17 weighted comor- 
bid conditions including amongst others coronary artery 
disease, congestive heart failure, cerebrovascular disease, 
diabetes, malignancy and chronic pulmonary disease. In 
this study, CCI was calculated without including age in 
order to enable evaluation of age as a separate variable 
in multivariate analysis. Missing data were treated by 
pairwise deletion in the statistical analyses. 

Assessment of HRQOL 

The Kidney Disease and Quality of Life Short Form 
version 1.3 (KDQOL-SF) [26] was applied to assess 
generic and kidney disease-specific HRQOL. The kidney 
disease-specific portion of KDQOL-SF consists of 43 
questions classified into 11 specific kidney- related items: 
symptoms, effect of kidney disease, burden of kidney 
disease, work status, cognitive function, quality of social 
interaction, sexual function, sleep, social support, dialysis 
staff encouragement, and patient satisfaction. The sec- 
ond part comprises the widely used Medical Outcome 
Study 36-item Short Form Health Survey (SF-36) [27], 
which consists of 36 questions measuring the generic di- 
mensions of HRQOL, grouped into eight items: physical 
function, role limitation due to physical problems, bodily 
pain, general health, vitality, social function, role limita- 
tion due to emotional problems, and mental health. All 
scores in KDQOL were transformed into linear 0- to 
100 point scores, with higher score signifying a more fa- 
vorable perception. Physical (PCS) and mental compo- 
nent summary (MCS) scores were calculated based on 
these items [28]. 

Statistical analyses 

Descriptive data were presented as either mean ± stand- 
ard deviation (SD), or median with interquartile range 
(IQR) if data were skewed. Proportions were given for cat- 
egorical variables. For comparisons between two groups, 
Student £-test was used for normal distributed data, and the 
Mann- Whitney test was used for skewed data. Chi-square 



test was used to compare categorical variables. Inequalities 
in the different items of HRQOL between RG + and RG - 
were checked. If the items differed, multiple linear regres- 
sions were performed with the HRQOL item as outcome 
variable. The SF-36 item physical function was also in- 
cluded as an outcome variable, as this item has been shown 
to be reduced in both dialysis patients and kidney trans- 
planted patients [3,20,21]. To identify explanatory variables 
to be used in the different regression models, correlation 
coefficients (Spearman rho) between the HRQOL item 
"effect of kidney disease" and demographic and clinical var- 
iables were calculated. Variables with p < 0.1 could be en- 
tered in the regression models together with age, gender 
and graft loss. Preliminary analyses were conducted to en- 
sure that the assumptions of normality, linearity, multicolli- 
nearity and homoscedasticity were not violated. Time in 
dialysis and body mass index (BMI) did not fulfill the as- 
sumptions of linearity, and were dichotomized with cut-off 
at the median time in dialysis (10 months), and BMI with 
the standardized cut-off point for overweight, (BMI > 
25 kg/m 2 ). 

The product term of gender and graft loss was entered 
into the multivariate regression models to check for gen- 
der interaction. Identification of such interaction would 
lead to the necessity of gender-specific multivariate ana- 
lyses. All data were analysed using SPSS for Windows 
version 21 (IBM SPSS Statistics, New York, USA). A p 
level < 0.05 was considered significant. 

Results 

Clinical and demographic characteristics 

There were low numbers of missing data, for SF-36 2% 
overall, and for KDQOL < 3% except the items effect of 
kidney disease (11%), dialysis staff encouragement (17%), 
satisfaction with care (16%) and sexual function (45%). 
Clinical and demographic characteristics of the study pa- 
tients are given in Table 1. Differences between patients 
not previously transplanted (RG -) and patients resum- 
ing dialysis after graft loss (RG +) were observed for age, 
BMI and serum cholesterol. Additionally, a higher pro- 
portion was women and fewer patients had nephro- 
sclerosis as cause of renal failure in the RG + group 
compared to RG - group. All RG + patients were still on 
immunosuppressive regimen in lowered doses. Half of 
the patients in the RG + group were on the waiting list 
for transplantation; this number did not differ from the 
RG - patients (Table 1). In the subgroup of females, pa- 
tients in the RG + group were significantly younger than 
in the RG - group, 50.2 ± 14.9 vs 60.9 ± 15.7 years, re- 
spectively, p = 0.004. 

Effect of gender and graft loss on HRQOL 

In unadjusted analyses, the kidney-specific items effect 
of kidney disease and cognitive function were perceived 



von der Lippe et at. BMC Women's Health 2014, 14:34 
http://www.biomedcentral.com/1472-6874/14/34 



Page 4 of 9 



Table 1 Patient characteristics of prevalent dialysis patients 




RG + (n = 50) 


RG - (n = 251) 


p level 


Female gender 


23/50 


79/250 


0.05 


Age years 


50.3 (16.6) 


61.7 (15.5) 


< 0.001 


Systolic blood pressure mmHg 


137 (23) 


142 (21) 


0.12 


Diastolic blood pressure mmHg 


79(15) 


77 (12) 


0.46 


Body mass index kg/m 2 


21.5 (20 - 25) 


24.8 (22 - 28) 


< 0.001 


Hemoglobin g/dL 


12.2 (1.5) 


12.1 (1.5) 


0.66 


Albumin g/L 


37.4 (4.7) 


38.4 (5.0) 


0.19 


CRP mmol/L 


8 (2 - 1 3) 


6.0 (2-13) 


0.92 


Cholesterol mmol/L 


4.7 (1.3) 


4.2 (1 .3) 


0.01 


PTH pmol/L 


25 (12 - 51) 


24 (13 -40) 


0.61 


Urea mmol/L 


23 (7) 


22 (6) 


0.18 


Charlson comorbidity index* 


3 (2 - 4) 


4 (2 - 5) 


0.08 


Dialysis vintage months 


1 3 (5 - 28) + 


10 (5 - 23) 


0.52 


Nephrosclerosis 


3/48 


76/248 


< 0.001 


Waiting listed 


25/50 


97/250 


0.14 



RG + = Dialysis patients with renal graft loss; RG - = Dialysis patients not previously transplanted. Data given as mean ± SD (standard deviation), median with IQR 
(inter quartile range), or proportion. 

*Modified Charlson comorbidity Index without adding points for each decade of increasing age > 40 years; f Months after graft loss. 



poorer in the RG + than in the RG - group (Table 2), 
while the generic item general health tended to be re- 
duced in the RG + group (p = 0.06). No differences were 
observed in the other HRQOL items (Table 2). In the 
multivariate regression model for the total cohort, graft 
loss was not associated with kidney-specific or generic 
HRQOL. Female gender was associated with poorer self- 
perceived physical function than in males (score differ- 
ence after multiple adjustment -7.6, p = 0.02). Higher age 
was associated with better scores in effect of kidney 
disease (0.4/year, p <0.001), general health (0.2/year, 
p = 0.01) and cognitive function (0.2/year, p = 0.001). 
Age was associated with lower scores in physical func- 
tion (-0.5/year, p <0.001). Increased comorbidity was 
independently associated with lower scores in effect 
of kidney disease (-3.0/1 point CCI, p <0.001), worse 
general health (-3.9/1 point CCI, p< 0.001) and worse 
physical function (-4.5/1 point CCI, p < 0.001). 

No differences in HRQOL appeared between transplant- 
naive and previous transplanted male dialysis patients, 
while women with previous graft loss had significandy 
lower scores in the unadjusted analyses compared to the 
transplant-naive women (Figure 2). In the group with 
previous graft loss (RG+), women reported significandy 
lower HRQOL scores compared to the male counterpart 
(Figure 2), but no gender difference appeared in the group 
of transplant-naive patients. 

As significant interactions appeared between gender 
and graft loss for effect of kidney disease (p = 0.013), 
physical function (p = 0.028), and cognitive function (p = 
0.017) in the multiple regression models, repeated 



multiple regression analyses were undertaken for men 
and women separately (Table 3). These analyses revealed 
that graft loss was associated with lower scores in effect 
of kidney disease, poorer physical function and worse self- 
perceived cognitive function and general health in women 
only (Table 3). 

In the whole study group, men reported lower scores 
on sexual function compared to women, median scores 
63 (25 - 88) vs. 75 (50 - 100) respectively, p = 0.006. The 
response rate was low for that particular question (56% 
for males vs. 54% for females). 

A higher proportion of males than females had nephro- 
sclerosis in the RG - group, 34.7 vs. 22% respectively, 
59/170 vs. 17/78, (x 2 = 4.19, p = 0.041). 

Discussion 

As no difference in the adjusted HRQOL could be found 
between patients resuming dialysis after functional graft 
loss and dialysis patients who had never been trans- 
planted, our hypothesis that patients recommencing dia- 
lysis after functional graft loss have impaired HRQOL 
compared to other dialysis patients, had to be rejected. 
The present study is, as far as we know, one of the lar- 
gest comparing HRQOL in patients resuming dialysis 
after graft loss to other dialysis patients. Our data sup- 
port the findings in a very small cross-sectional study 
with only nine patients with transplant failure, but no 
adjustment for other variables was done in that analysis 
[11]. In a longitudinal study, HRQOL was measured in 
28 patients resuming dialysis after graft loss. The transi- 
tion in treatment status from transplanted to dialysis 
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Table 2 KDQOL-SF 36 scores in prevalent dialysis patients 



KDQOL-SF36 



RG + (n = SO) 



RG - (n = 2S1) 



p value 



KDQOL: 
Symptoms 

Effect of kidney disease 
Burden of kidney disease 
Work status 
Cognitive function 
Quality of social interaction 
Sexual functioning 
Sleep 

Social support 
Staff encouragement 
Patient satisfaction with care 
SF 36: 

Physical function 
Physical role limitations 
Bodily pain 
General health 
Vitality 

Social function 
Emotional role limitations 
Mental health 

PCS* 
MCS + 



71 (25 - 100) 
56 (44 - 78) 
31 (19 - 51) 
0 (0 - 0) 

87 (67 - 93) 
90 (73 - 1 00) 
63 (25 - 100) 
60 (46 - 78) 
83 (67 - 100) 

88 (75 - 100) 
83 (67 - 1 00) 

55 (30 - 83) 
0 (0 - 50) 
47 (32 - 77) 
35 (20 - 55) 

45 (24 - 55) 
69 (38 - 88) 
33(0 - 100) 

72 (60 - 88) 
37 (± 1 2) 

46 (± 11) 



75 (63 - 85) 
69 (56 - 81) 
31 (19-50) 
0 (0 - 38) 
93 (80- 100) 

87 (67 - 100) 
62 (31 - 94) 
65 (48 - 80) 
83 (67 - 100) 

88 (75 - 100) 
83 (67- 100) 



58 (30 - 78) 
0 (0 - 50) 
52 (41 - 84 
42 (30 - 62; 
45 (30 - 
75 (50 - 88 
67 (0 - 1 00: 
80 (64 - 88; 
37 (± 1 9) 
48 (± 11) 



0.24 
0.01 
0.84 
0.43 
0.04 
0.49 
0.99 
0.41 
0.43 
0.71 
0.26 

0.65 
0.56 
0.23 
0.06 
0.39 
0.64 
0.98 
0.30 
0.95 
0.44 



RG + = Dialysis patients with renal graft loss; RG - = Dialysis patients not previously transplanted. 

KDQOL = Kidney Disease and Quality of Life. SF-36 = The Short Form Health Survey. Data given as median with IQR (inter quartile range). Scores from 0-1 00, higher 
score signifying better quality of life. 

"Physical component summary scale; f Mental component summary scale. PCS and MCS are given as mean ± SD (standard deviation). 



patient was associated with reduced HRQOL and more 
symptoms and illness disruptiveness [12]. 

During the writing of this manuscript, DOPPS (Dialy- 
sis Outcomes and Practice Patterns Study) reported in- 
creased mortality in transplant failure patients compared 
to transplant naive patients wait-listed for transplant- 
ation [13]. Secondary aims in DOPPS included effect of 
transplant failure on HRQOL. Physical component sum- 
mary scale, but not mental component summary scale, 
was lower in the transplant failure patients. In our study, 
physical and mental component scores did not differ sig- 
nificantly between the patients with graft loss and the 
patients not previously transplanted. A similar propor- 
tion of transplant naive and transplant failure patients 
were on the waiting list for transplantation in the 
present study, while in the DOPPS, only waiting listed 
patients in the transplant naive group were included. 
The proportion of waiting listed patients in the trans- 
plant failure patients was substantial lower (25%). This 
could at least in part explain the divergent results in 
HRQOL between DOPPS and the present study. 



Actually, PCS and MCS scores in the previously trans- 
planted patients in the two studies were quite similar, 
and the divergent conclusions might be explained by dif- 
ferences in the comparator groups. We have previously 
reported that dialysis patients on the waiting list for 
renal transplantation are doing better than those 
rejected for future transplantation [29]. The prospect of 
getting a retransplantation is high in Norway, the me- 
dian time on the waiting list overall is 7 months [23], 
and this may have attenuated presumed differences be- 
tween the two groups of dialysis patients in the present 
study. 

A novel observation in the present study was the 
gender differences that were observed in HRQOL in 
patients resuming dialysis after graft loss, with poorer 
perceived HRQOL in women. This was apparent mainly 
for physical aspects. Gender inequity in self-perceived 
HRQOL with lower scores for women than men, par- 
ticularly in physical aspects, has been reported in the 
general population [19,30], in patients with chronic 
kidney disease [31], and kidney transplanted patients 
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Mate Female Male Female 

Figure 2 Box plots of subscales of SF-36* (upper panel) and KDQOL* (lower panel) in RG - * and RG + 5 patients. RG - (blue bars) and 
RG + (green bars). Significant differences between women and men with graft loss appeared in effect of kidney disease, p = 0.01 7 and physical function, 
p = 0.006. Differences between women with and without graft loss appeared in effect of kidney disease, p = 0.002 and cognitive function, p = 0.006. 
Non-significant results are not listed. *The Short Form Health Survey, + KDQOL = Kidney Disease and Quality of Life, *RG - = Dialysis, not 
previously transplanted, n = 251, 5 RG + = Patients in dialysis with renal graft loss n = 50. Scores 0-100, higher number indicating better QOL. 



[10,14,32]. Our study has extended the finding of gender 
differences in HRQOL to dialysis patients with func- 
tional renal graft loss. Despite the relative small number 
of female patients in our study, interaction analyses 
clearly indicate the importance of graft loss in women, 
with associations to reduced effect of kidney disease, 
physical function, cognitive function and general health. 
Losing the graft seems to influence HRQOL in females 
more negatively than in males. The explanation for this 
gender inequity is not readily apparent. Depression is 
known to be prevalent in the dialysis population [33,34], 
and previous studies have shown higher prevalence in 
females than in males [35]. Lopes et al [36] showed sub- 
stantial lower HRQOL and more depressive symptoms 
in female patients, but the gender differences in HRQOL 



disappeared after adjustment for depression. We have 
previously shown depression to be prevalent also in the 
Norwegian dialysis population [21,34], but there was no 
gender difference [21]. As lower age is associated with 
depression in the dialysis population [21], adjustments 
for age were made in all regression analyses. 

Patients with overt cognitive dysfunction were not 
included in the present study. To our surprise, we ob- 
served that older age was associated with better cogni- 
tive function in males only. Mild cognitive impairment is 
not uncommon and often underdiagnosed in dialysis pa- 
tients [37]. As the item "cognitive function" was based 
on self-reported evaluation, the finding may reflect that 
younger patients have higher expectations to health than 
older. However, the KDQOL item "cognitive function" 
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Table 3 Associations of explanatory variables on dimensions of HRQOL in female and male dialysis patients 

FEMALE GENDER (n = 90) Effect kidney disease Physical function Cognitive function General health 



R 2 = 0.29, p <0.001 R 2 = 0.27, p < 0.001 R 2 = 0.1 5, p = 0.03 R 2 = 0.1 8, p = 0.009 





P 


t 


P 


P 


t 


P 


P 


t 


P 


P 


t 


P 


Graft loss yes/no 


-14.55 


-2.49 


0.015 


-17.8 


-2.59 


0.01 


-11.65 


-2.41 


0.018 


-12.38 


-2.04 


0.045 


Age +1 year 


0.42 


2.70 


0.009 


-0.50 


-2.69 


0.009 


0.20 


1.55 


0.13 


0.21 


1.31 


0.20 


Comorbidity* +1 point 


-4.75 


-3.34 


0.001 


-5.85 


-3.51 


0.001 


-1.22 


-1.03 


0.31 


-4.28 


-2.89 


0.005 


BMI + > 25.0 kg/m 2 yes/no 


6.69 


1.42 


0.16 


-0.45 


-0.08 


0.94 


5.43 


1.40 


0.17 


7.76 


1.59 


0.12 


Dialysis vintage* > 10 months yes/no 


-2.56 


-0.52 


0.61 


0.54 


-0.09 


0.93 


0.35 


0.09 


0.93 


3.91 


0.77 


0.45 


Nephrosclerosis yes/no 


-8.83 


-1.40 


0.17 


-10.66 


-1.44 


0.15 


-9.39 


-1.79 


0.08 


-12.50 


-1.90 


0.06 


MALE GENDER (n = 197) 


Effect kidney disease 


Physical function 


Cognitive function 


General health 




R 2 = 


0.17, p < 0.001 


R 2 = 


0.23 p < 0.001 


R 2 = 


0.06 p = 


0.11 


R 2 = 


0.16, p<0.001 




P 


t 


P 


P 


t 


P 


P 


t 


P 


P 


t 


P 


Graft loss yes/no 


2.33 


0.59 


0.56 


3.04 


0.55 


0.58 


2.63 


0.70 


0.49 


-1.67 


-0.37 


0.71 


Age +1 year 


0.38 


4.28 


<0.001 


-0.49 


-3.98 


<0.001 


0.25 


2.93 


0.004 


0.24 


2.42 


0.016 


Comorbidity* +1 point 


-2.12 


-2.74 


0.007 


-4.03 


-3.74 


<0.001 


0.34 


0.46 


0.65 


-4.04 


-4.63 


>0.001 


BMI + > 25.0 kg/m 2 yes/no 


7.46 


2.84 


0.005 


-0.08 


-0.02 


0.98 


1.49 


0.60 


0.55 


3.62 


1.22 


0.23 


Dialysis vintage* > 10 months yes/no 


-5.83 


-2.19 


0.03 


-8.52 


-2.30 


0.02 


-1.88 


-0.75 


0.46 


-9.08 


-3.03 


0.003 


Nephrosclerosis yes/no 


-1.24 


-0.42 


0.66 


3.32 


0.81 


0.42 


-3.20 


-1.15 


0.25 


-1.45 


-0.44 


0.66 



Multiple regression analyses. Scores 0 -100, higher number indicating better QOL. 

*Charlson comorbidity index without age; + Body mass index, dichotomized above or below 25.0 kg/m 2 . 

*Time in dialysis dichotomized with above or below the median value of 10 months. 

Albumin, CRP, systolic blood pressure and cholesterol were not significant in univariate analyses, and therefore not included. 



has been shown to be a poor determinant of neurocog- 
nitive performance in hemodialysis patients, with a low 
sensitivity and specificity [38]. 

If female patients with graft loss were more vulnerable 
than their male counterpart, transition to dialysis could lead 
to lower HRQOL. From the literature, the term response 
shift refers to adaptation to changing circumstances, even 
in patients with chronic diseases. This adaption process 
could be explained by changes in internal standards, values 
and conceptualization [39]. It has repeatedly been shown 
that patients with chronic diseases rate their health and 
quality of life better than what family members and 
physicians do when asked to assess the patients well- 
being [39,40]. Response shift has been described in 
kidney-pancreas transplanted patients, who retrospect- 
ively assessed how their HRQOL was before trans- 
plantation. The patients reported that HRQOL was 
lower than what was actually measured prior to the 
transplantation [41]. There is a paucity of data regard- 
ing response shift and gender differences. Our observa- 
tion that women with graft loss resuming dialysis had 
lower HRQOL compared to men, could suggest a gender- 
specific response shift. This should be addressed in longitu- 
dinal studies. 

A surprise observation in the present study was the 
high proportion of women resuming dialysis after func- 
tional graft loss. It is not known whether gender differences 
in graft- and patient survival, or inequity in waiting time for 



a second transplantation could explain this finding. Some 
studies show better patient and graft survival in women 
than men [42,43], but others find no gender inequities [44]. 
Thus, the reports of the influence of gender on graft and 
patient survival are inconsistent. A previous study from our 
group addressing the risk of death after renal transplant- 
ation did not reveal any gender differences [45]. As women 
on the waiting list for kidney transplantation are more likely 
to have panel reactive antibodies [46], finding an appropri- 
ate donor may prolong the waiting time. The number of 
patients in our study was low. Whether women have to 
wait longer for a second transplantation cannot be an- 
swered in this study, and should be addressed in a proper 
designed study with sufficient numbers of patients. 

The strength of this study is that it is population- 
based, with patients from 10 different dialysis units with 
a catchment area of more than 2 million inhabitants, 
and represented almost 1/3 of the prevalent dialysis pa- 
tients in Norway. All transplantations were done in one 
transplant center. The quality of the data was good as 
there were less than 2% missing data in the subscales of 
SF-36. Although only the healthiest of the dialysis pa- 
tients could participate, the characteristics of the study 
population were similar to that of the general Norwegian 
dialysis population in respect to age, gender and cause 
of renal failure [23]. The major limitation is the re- 
stricted number of patients with renal graft loss in dialy- 
sis, but still many times higher than what have been 
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reported in previous studies until recently [9-11]. Fur- 
thermore, most patients were Caucasian. As transplant- 
ation rate is high in Norway, also for a retransplantation, 
the time in dialysis is short compared to what has been 
observed in other populations. As time in dialysis and 
accessibility to transplantation may affect HRQOL, the 
generalizability of the results may be limited. 

Conclusion 

Patients who had resumed dialysis due to functional 
graft loss did not have lower adjusted HRQOL than dia- 
lysis patients not previously transplanted after multiple 
adjustments. However, there is a significant interaction 
between gender and graft loss, and women in contrast 
to men experience lower HRQOL after graft loss. This 
novel and exciting observation of a gender disparity in 
the self-perceived HRQOL needs to be further explored. 
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